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(57) Abstract 

[Purpose] To obtain a seialed alkaline zinc storage battery in which dendritic growth of 
zinc can be suppressed during charging, and whose charge and discharge cycle life can be 
extended. 

[Constitution] Crystal growth of zinc metal, which has a tendency to grow as dendrites, is 
suppressed by Surrounding the zinc metal crystals with sucrose &tty acid ester added to 
the electrode group. 

[Effects] Since the zinc metal crystals, which have a tendency to grow as dendrites, are 
surrounded, dendritic growth of the ciy stals can be suppressed during charging and the 
charge ^d discharge cycle life can be extended. 
[Scope of Claims] 
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[Claim 1] A sealed alkaline zinc storage battery fgrtned by an electrode group 
comprising; a zinc negative electrode having zinc oxide and zinc metal as its main 
components, a positive electrode, a liquid storage layer and a separator inserted between 
said zinc negative electrode and positive electrode, and an electrolyte impregnating the 
liquid stor^^e layer and the separator, integrated ui a stack, wherein sucrose fatty acid 
ester is added to said electrode group. 

[Claim 2] A sealed alkaline zinc storage battery according to claim 1, wherein the sucrose 
fatty acid ester is added to the electrolyte. 

[Claim 3] A sealed alkaline zinc storage battery according to claim 1, wherein the sucrose 
f^ acid ester is added to the zinc negative electrode. 

[Claim 4] A sealed alkaline zinc storage battery according to claim 1, wherein the sucrose 
My acid ester is added to the liquid storage layer. 

[Brief Description of the Invention] 
[0001] 

[Field of Industrial Application] The present mvention relates to a sealed alkaline zinc 
storage battery. In particular, it relates to a sealed alkaline zinc storage battery in which 
dendritic growth of zinc can be suppressed during charging. 
[0002] 

[Prior Art] In recent years, demand for rechargeable secondary batteries has been 
increasing due to the widespread use of portable^pe and eordle^ type electronic 
equipment 
[0003] 

For such secondary batteries, as the equipment has become smaller and lighter, 
attention has been given to ones that have high energy density and easy maintenance. In 
particular, attention has been given to a sealed nickel-zinc storage battery. 
[0004] 

The zinc negative electrode in the above described sealed nickel-zinc storage 
batteiy has a problem in that since the solubility of zbc is high, dendrites of the zinc grow 
during charging, causing a penetrative short circuit of the separator, which causes the 
charge and discharge cycle life to be reduced. 
[OOOS] 
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Conventionally, a method has been proposed in which a micro-porous 
polyethylene membrane to which hydropbilic treatment has been applied is used as a 
separator in order to prevent such dendrites fiom occuning, and attempts have been made 
to achieve good zinc oxide ion mobility by applying hydrophilic treatment, and to achieve 
good oxygen gas mobility through micropores. 
[0006] 

[Problems that the Invention is to Solve] In the conventional sealed nickel-^zinc storage 
battery as described above, oxygen gas mobility through the micropores is good. 
However, there is a case in which zinc is deposited in the micropores^ growing as 
dendrites, resulting in a short-circuit Therefore, the occurrence of dendrites has not been 
prevented completely. 
[0007] 

[Means of Solving the Problem] In order to solve the above problem, the present 
invention is a sealed alkaline storage battery formed by an electrode group comprising; a 
zinc negative electrode having zinc oxide and zinc metal as its main components, a 
positive electrode, a liquid storage layer and a separator inserted between the zinc negative 
electrode and the positive electrode, and an electrolyte impregnating the liquid storage 
layer and the separator, integrated in a stack, wherein sucrose fatiy acid ester is added to 
the electrode group. 
[0008] 

[EfiFect] Accordingly, in the present invention, since zinc metal crystals, which have a 
tendency to grow as dendrites, are surrounded by sucrose fatty acid ester, the growth of 
the crystals can be suppressed. 
[0009] 

[Example] Hereimder is a detailed description of the present invention using an example 

of a sealed nickel-zinc storage battery. 

[0010] 

For a sucrose fatty acid ester to be added to electrode group of the above sealed 
nickel-zinc Storage battery, sucrose stearate ester, sucrose pahnitate ester, sucrose oleate 
ester, sucrose lauric acid ester, sucrose behenic acid ester, or sucrose erucic acid ester is 
suitable. 
[0011] 
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For a sealed nickel-zinc stor^e battery to which the above-described sucrose fatty 
acid ester is added, one with a capacity of 7Ah was produced by preparing four sheets of 
zinc negative electrode, with a thickness of Imm and a density of 2.5 to 3.0g/cm^, by 
mixing a negative electrode active material made of zinc oxide power at 80 percent by 
weight and zinc metal power at 20 percent by weight with polytetrafluoroethylene as a 
binder, and three sheets of sintered type nickel positive electrode, then inserting liquid 
storage layers made of non-woven fabric made of polypropylene, and separators made of 
microporous polypropylene fihn, between the zinc negative electrodes and the nickel 
positive electrodes, and impregnating the liquid storage layers and the separators with 
potassium hydroxide solution, whose specific gravity is 1.10 to 1.35 when lithium 
hydroxide is added, as an electrolyte. 
[0012] 

Next, the above-described sucrose fatty acid ester was added to the electrolyte of 
the sealed nickel-zinc storage battery while varying the Hydrophilic-Lipophilic Balance 
(referred to hereunder as the HLB value), which is an index of the water solubility of a 
surface active agent. Then after charging at O.iC in an atmosphere at 25°C for 10.5 hours, 
it was discharged at 1 C until the voltage reached 1 V/cell, and the mitial capacity was then 
examined. The results are shown in Table 1. 
[0013] 
[Table 1] 



Category 


HLB Value 


Initial Capacity 
(%) 


Sucrose Stearate Ester 


I 


100 




2 


100 




3 


100 




5 


100 




7 


100 




9 


100 




11 


100 




15 


100 




16 


100 


Sucrose Palmitate Ester 




100 



6 





15 


100 


16 


100 


Sucrose Oleate Ester 


1 


100 


2 


100 


15 


100 


Sucrose Laurie Acid Ester 


1 


100 


5 


100 


15 


100 


16 


100 


Sucrose Behenic Acid Ester 


3 


100 


Sucrose Erucic Acid Ester 


1 


100 


2 


100 



[0014] 

Table 1 shows that however the HLB value is varied, the initial capacity is 100% 
with any sucrose fatty acid ester. 
[0015] 

Next, the above-described sucrose fatty acid ester was added to the electrolyte, the 
zinc negative electrode, and the liquid storage layer of ih? sealed nickel-zinc storage 
battery, while vaiying the Hydrophilic-Lipophilic Balance (referred to hereunder as the 
HLB value), which is an index of the water solubility of a surface active agent, a charge 
and discharge cycle test was performed in which it was charged at a.3C in an atmosphere 
at 60°C, and afterwards discharged at IC, and the number of cycles for the discharge 
capacity to drop to 4.2Ah was examined. The results are shown in Table 2. 
[0016] 
[Table 2] 



Category 


HLB Value 


Zinc Negative 
Electrode (Cycles) 


Liquid Storage 
Layer (Cycles) 


Electrolyte 
(Cycles) 


Sucrose Stearate 
Ester 


1 


30 


40 


20 


2 


30 


40 


20 


3 


50 


50 


30 


5 


80 


80 


30 



7 





7 


80 


80 


40 


9 


75 


90 


40 


11 


90 


90 


40 


15 


95 


90 


50 


16 


100 


95 


50 


Sucrose Palmitacte 
Ester 


1 


30 


20 


20 


15 


90 


90 


50 


16 


90 


90 


50 


Sucrose Oleate 
Ester 


1 


70 


60 


30 


2 


SO 


60 


30 


15 


110 


100 


50 


Sucrose Laurie 
Acid Ester 


1 


60 


60 


25 


5 


90 


90 


30 


15 


100 


90 


50 


16 


120 


100 


55 


Sucrose Behenic 
Acid Ester 


3 


70 


70 


40 


Sucrose Erucic 
Acid Ester 


1 


80 


80 


30 


2 


70 


80 


40 



[0017] 

Table 2 shows that whichever sucrose fatty acid ester is added to the electrolyte, 
smcethe solubility is low, a sufficient effect is not obtained in terms of an improvement in 
the number of cycles. However, when it is added to the zinc negative electrodes or the 
liquid storage layers, the numljer of cycles can bb improved considerably. This is caused 
by the feet fliat a greater mnount can be added to the zbe negative elecfrodes or the liquid 
storage layers than to the electrolyte, and even a decrease due to decomposition has little 
effect. Furthermore, it shows that when the HLB value reaches less than or equal to 2, the 
cycle characteristics drop. 
[0018] 

Next, regarding the sealed nickel-zinc storage battery that obtained the highest 
number of cycles, wherein sucrose iauric acid ester, whose HLB value is 16, was added to 
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the zinc negative electrodes, a discharge cycle test to discharge at IC was performed after 
charging it at O.IC in an atmosphere at 25°C, and when number of cycles for the 
discharge caf^city to drop to 42Ah was examined, it had become 500 cycles. 
Furthermore, regarding a conventional battery to which nothing was added, when the 
same discharge cycle test was performed to examine the number of cycles, it was 300 
cycles. 
[0019] 

The above example relates to a sealed nickel-zinc st<»rage battery. However, the 
above example can also be applied to a sealed alkaline zinc storage batteiy in which 
positive electrodes other than nickel electrodes are used. 
[0020] 

[Effects of the Invention] As described above, a sealed alkaline zinc storage battery of the 
present invention can reduce the drop in the initial capacity, thus eimblmg the charge and 
discharge cycle life to be extended. 
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